pH-induced conformational transition of H. pylori acyl carrier protein: insight into the unfolding of local structure.
Acyl carrier protein (ACP) is a small acidic protein and its primary structure is highly conserved in various bacterial sources. Despite its small size, it interacts with diverse proteins associated with many biosynthetic pathways. The three-dimensional structure of H. pylori ACP and its structural characteristics were clarified using NMR and CD spectroscopy. H. pylori ACP consists of four helices connected by different sized loops. The helices correspond to residues L3-Q14 (alphaI), S36-G50 (alphaII), D56-E60 (alphaIII), and V65-K76 (alphaVI). The size of each helix differs slightly from that of homologous ACPs. However, H. pylori ACP showed a distinct pH-dependent conformational characteristic: at neutral pH, it adopts a partially unfolded structure, while it has a tight fold at pH 6. The chemical shift perturbation and (1)H-(15)N steady state NOE analysis at both pH 6 and 7 showed that the local change of structural components occurred mainly around loop II, and this change was reflected by the changes of the residues Ile 54 and Asp 56. Examination of the structure showed that the network of Glu 47, Ile 54, Asn 75, and Lys 76 is very important for the structural stability. The pH-dependent folding process shows a kind of cooperativity, since all the residues involved in the conformational transitions are contiguous and in spatial proximity.